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TO ALL WHOM IT MAY CONCERN: " 

Be it known that WE, FREDERIC HEIMAN, JOSEPH KATZ, ROBERT 
BEACH and ANDREW R. WERBACK, Citizens of the United States of America, 
whose post office addresses are 16500 Woodacres Road, Los Gatos, California 95030, 
12 Hallock Meadow Drive, Stony Brook, New York 11790, 1850 Middleton Avenue, Los 
Altos, California 94204 and 3670 Weedin Court, San Jose, California 95132, have 
invented an improvement in 



systems are currently used in retail stores, warehouses and health care facilities to enable 
□ communication between a central data processing system and fixed or portable terminal 
units. Such units typically include point-of-sale terminals, personal computers, laptop or 
• notebook personal computers, smaller pen terminals, personal communicators and bar 
code scanners. One such system which is currently available is the Spectrum 24 System, 
available from Symbol Technologies, Inc. , assignee of this application. The Spectrum 24 
System is designed to conform to the IEEE Standard 802.11 and provides a wireless 
local area network which operates in the 2.4 GHZ frequency band using frequency- 
hopping, spread-spectrum signaling format. A typical system will include at least one. 



DATA COMMUNICATION DEVICE 



of which the following is a 




SPECIFICATION 



BACKGROUND OF THE INVENTION 



This invention relates to wireless data communication systems. Such 



and typically more than one access point, each of which is capable of providing foil 
duplex data communication to a plurality of associated mobile units and communicating 

- data -between-thosc- units ,and_a central processor over a wired network. Data 
conmiunication is provided over 79 discrete frequency channels, with each access point 
having a unique frequency hop pattern among those channels, selected from 66 hop 
sequences at a hop-rare of 10 hops per second, wherein the hop sequence is separately 

. synchronized by each access point. The system uses GFSK modulation for data 
transmission at a data rate of 1 Mbps per channel. 

This invention also relates to paging systems, wherein a user is provided 
with a small, palm-size receiver that responds to a broadcast signal and receives a data 
message, usually comprising a telephone number to be called by the user. Enhanced 
paging systems may also provide alphanumeric data messages. 

In a business environment using a wireless data communication system, it 
is possible to send page-like messages to wireless computer terminals. One such system 
is described in U.S. Patent 5,459,458, wherein there is described a system utilizing 
wireless conmiunication between a single central station and terminals, such as personal 
computers, portable computers, notebook computers, personal intelligent 
communicators, portable wireless terminals and the like, wherein the terminals are 
programmed to provide a Ivirtualk paging fonction. 

Further, U.S. Patent 5, 115,233 describes a system wherein such terminals 
are arranged to provide voice communication with tfie central station. As described, 
data communications are interrupted to enable the system to enter a voice 
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communication mode. 

The known systems provide a sophisticated level of data communication, 
enabling Jhe_ usei-^f a mobile^ te to manually enter data via a keyboard for 

communication to the central processor. In many cases it is impractical to provide a 
sophisticated mobile terminal unit to every employee because of cost considerations, and 
it is often inconvenient to require a user to carry about a bulky terminal, when only 
limited message conmiunications are required for the particular user to carry out his or 
her duties. 

It is therefore an object of the present invention to provide highly portable 
and simplified data conmiunication devices for use in conjunction with a wireless data 
conmiunication network, Such devices may be simplified paging devices, or may be 
message units that provide a paging function as well as limited and specific data 
communications from the user to the central station to signal time card transactions, 
emergencies, etc. In one embodiment the mobile unit provides voice messaging or voice 
communications over the data channel without interrupting the normal data handling 
routine. In another configuration the system can provide added paging communications 
to a portable bar-code scanner, to enable message signalling to the user. In a still 
further embodiment, the user can be provided with a message on a separate high- 
resolution display. 



SUMMARYOFTHE INVENTION 
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In accordance with the invention there is provided a portable mobile 
paging unit for use with a wireless data communication system, which includes at least 
one-access point, for radio data conM^ between a central processor and 

terminals. In a preferred embodiment, the mobile paging unit is devoid of manual data 
entry devices and includes a radio conmiunication module arranged to associate with a 
selected access point of the data conmiunications systems and conduct data 
conmiunication therewith. The radio communication portion is arranged to receive data 
conmiunication signals representing alphanumeric messages, and provide received 
messages to a controller for display on a paging unit display. There is also provided an 
annunciator or buzzer for signaling that a message has been received. 

In accordance with the invention there is further provided an improved 
wireless optical code scanning device, wherein said device includes an optical code 
scanner and a two-way radio communication module for communicating with a central 
station through a data communication network. The improved scanner is arranged to 
receive and display alphanumeric paging messages from the central station and for 
providing audio or vibrational signals to a user that a paging message has been received. 

In accordance with a further aspect of the invention, there is provided a 
simplified mobile data communications unit having a display and being devoid of manual 
data entry devices. The unit includes a display and a control unit. The control unit is 
programmed to provide a plurality of predetermined alphanumeric messages on the 
display. Controls, such as push buttons, are provided for selecting at least one of the 



predetermined messages and functions. A radio module is provided for sending the 
selected message to a central station. The unit may be further arranged to received 
alphanunieric messages from the ^^^^ received messages on the 

display and to provide an annunciation that a message has been received. 

In accordance with anottier aspect of the invention there is provided a 
mobile data conmiunications unit having a first low resolution display and a second high- 
resolution display. A radio communications module receives data messages and control 
signals designating the display to be used for the data. The data is routed to the 
appropriate display and the user is signaled that a message has been received. 

In accordance with another embodiment of the invention there is provided 
a mobile voice conmiunications unit for use in a wireless data communication system. 
The voice conmiunications unit communicates to associate itself with an access point of 
the system and receives data packets representing voice messages and converts the data 
packets into audio signals. In a preferred arrangement the voice communication unit 
also converts voice signals into data packets for transmission over the wireless data 
communication system to the central unit. 

For a better understanding of the present invention, together with other 
and further objects, reference is made to the following description, taken in conjunction 
with the accompanying drawings, and its scope will be pointed out in the appended 
claims. 



BRIEF DESCRIPTION OF THE DRAWINGS 



Figure 1 is a block diagram of a wireless data communication system in 
— accordance -with_the .present myention. 

Figure 2 is a perspective view of a mobile paging unit useable in the system 
of Figure 1 . • 

Figure 3 is a perspective view of the interior arrangement of the Figure 2 

paging unit. 

Figure 4 is a block diagram showing the arrangement of the modules in the 
Figure 2 paging system. 

Figures 5 and 6 illustrate message selection displays which can be provided 
in an enhanced version of the unit of Figure 2. 

Figure 7 is a wireless bar code scanner unit having paging functions in 
accordance with the present invention. 

Figure 8 is a paging unit in accordance with the present invention having a 
detachable bar code scanner system. 

Figure 9 illustrates further detail of the bar code scanner of Figure 8. 

Figure 10 is a mobile data conmiunication unit arranged to provide voice 
communication. 

Figure 11 is a block diagram of the Figure 10 unit. 

Figure 12 is a paging unit in accordance with the invention having high 
resolution and low resolution displays. 



Figure 13 is a perspective view of an alternate message or paging unit. 
Figure 14 is a block diagram of an alternate message or paging unit. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

Referring to Figure 1 there is shown an arrangement of a wireless data 
conmiunication network 10 having mobile units in accordance with the present invention. 
As an illustration of a system using the present invention, the system of Figure 1 can be 
a radio data conmiunication network known as Spectrum 24, available from Symbol 
Technologies, Inc., the assignee of the present application, but those skilled in the art 
will recognize that the present invention is not limited to this particular radio data 
communication network, but applies to other data conmiunication systems in which the 
advantages of the invention can be realized. 

In a normal data communication installation, a central computer 12 is 
connected over a wired network 20 to radio data access points 18a, 18b and 18c. The 
wired network arrangement may be a token ring or Ethernet connection between the 
access points and the central computer. 

The number and physical location of access points 18 is selected according 
to the radio data communications capabilities required in a facility. In a relatively small 
office, warehouse or retail store, only a single access point may be required. In a more 
complex installation, such as a hospital, addition access points may be required to 
provide increased area coverage and an increased number of communication channels to 



accommodate a larger number of terminals. Figure 1 shows conventional radio- 
connected terminals, including personal computer 14 and point of sale terminal 16. 
Other conventional-data conMnunication _terminalA may include wireless bar code 
scanners, lap top computers and the like. Terminals 14 and 16 are provided with a data 
modem and radio module which are arranged to be compatible with the data 
communication system 10. In particular, in systems which follow the standards of IEEE 
, 802.11, the mobile units scan the available access point beacon signals and associate 
themselves through radio data communication with a particular selected access point, in 
accordance with the strengfli of the radio signal from the access points, and the number 
of mobile units which have previously been associate with a selected access point. 

While terminal 14 may comprise a notebook type personal computer or 
other personal data access system, such systems tend to be bulky to carry about and have 
more capability then is necessary for communicating with most employees. In 
accordance with the present invention, there are provided a variety of additional mobile 
units which have more limited data conununication capabilities but are nonetheless 
capable of operating within the protocol of the wireless data system 10 and providing the 
requisite data. In one example, a paging unit 24 is provided which enables the 
performance of alphanumeric message paging functions using the data communication 
capabilities of system 10, but having a simplified user interface and reduced size and 
weight. In another example a message unit 26 is provided which is arranged to receive 
alphanumeric paging type messages in a manner similar to the operation of paging unit 
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24, and is additionally arranged to provide a limited number of user-selectable 
predetermined messages for communication from the user to other mobile units or the 
^entral computer 12. In accordance with another aspect of the invention, bar code 
scanner 22 is enhanced in functionality to provide for the receipt and possibly ttie 
transmission of alphanumeric data messages from and to central computer 12. Still 
further, in accordance with the invention, a voice terminal 28 may be provided to utilize 
the data communication channels of system 10 to provide voice messages to a mobile 
user or to provide voice conmiunications between a mobile user and another person 
through computer 12. Other and additional message capabilities can be provided for 
such terminals as described below. 

Figure 2 is a perspective view of a paging unit 24 in accordance with the 
present invention. Unit 24 includes a housing 36 which is approximately sized to fit in 
die palm of a hand, so that the unit can be conveniently carried in a pocket or by a clip 
for. attachment to the users clothing. A display 38 is provided on one face of unit 24, 
and provides four display lines of 20 characters each, for example, by use of a liquid 
crystal display. 

Up-down scrolling buttons 40, 42 are provided to enable the user to scroll 
through a message having more than 4 lines of alphanumeric data. Buttons 40, 42 can 
also be used to select a message response indicated by a scrolling highlight or cursor on 
the display 38, or to select one of a plurality of predetermined outgoing messages, as will 
be further described. ENTER button 44 is provided to enable the user to acknowledge 




a paging message, shut-off an annunciator signal or send a selected predetermined 
message to the central computer 12. Power within the unit is controlled by on/off button 



The paging unit 24 of Figure 2 is devoid of manual data entry devices, in 
at no keyboard or other means are provided for the user to /compose a data 
message to be sent to the central computer. The absence of manual /data entry devices 
enables paging unit 24 to be small size, light weight and to have significantly lower cost 
than other prior terminals such as computer 14, point of sale tehninal 16 or personal 
communicators. Unit 24 operates within the environment ofi^data communication system 
10 as if it were in fact a personal computer/terminal. Refjwring to Figure 3 there is 
shown the internal arrangements which might be used for paging unit 24 in accordance 
with die invention. The unit includes a liquid crystal/display 38, having a display driver 
50, mounted on printed circuit board 52. Printed /ircuit board 52 further includes 
operating buttons 40, 42, 44 and 46, the fiinctior/ of which have been previously 
described. A speaker 48 is provided for giving an annunciation of a paging message to 

hf) / 

the user. As used herein^ lannuncta tioai^ refers to any of an audible signal, such as a 
beep, a vibratory signal or a visual signal/ such as a flashing LED. The function of the 
annunciator is to alert the user that aiy alphanumeric data message has been received. 

Paging unit 24 is provided with a radio circuit board 54, which may be of 
the same type used to provide radio network conununication between a personal 
computer 14 and the central computer 12 in radio data network 10. An antenna 58 is 
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mounted to the radio circuit board 54. Batteries 56, which may be rechargeable, are 
provided to power the paging unit. 

Figure 4~is a block diagram for the^pagingjinit 24, which is also applicable 
to message unit 26, as will be explained. A controller 62 is connected to modem 60 and 
data conmiunication radio 54. A program for operating controller 62 is provided in 
ROM 66 RAM 64 is used to store messages and other data for controller 62. 
Controller 62 is connected to provide alphanumeric data to display 38 and to receive 
signals from manual buttons 40, 42, 44, 46. Annunciator 48 is also connected to 
controller 62. Controller 62 under normal circumstances operates radio 54 to provide 
the normal signal functions of the data communication system 10 and to cause unit 24 to 
scan the signal strength of beacon signals from access points 18 and determine the traffic 
conditions of the available access points 18 of the data communication system 10. On 
the basis of signal strength, and possibly traffic conditions, paging unit 24 associates itself 
with an access point 18 by signaling the same, and changes the association as required by 
the movement of the user through various areas of the facility in which the data 
communication network is installed. When an alphanumeric paging message is sent by 
an access point 18 and received by radio 54 of paging unit 24, controller 62 stores the 
alphanumeric text in RAM 64 and provide the text to display 38. Controller 62 
additionally activates annunciator 48 to signal the user that a message has been received. 
The user can acknowledge the message by depressing enter button 44 to deactivate 
annunciator 48. If the data message exceeds 4 lines in length, buttons 40 and 42 can be 
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used to scroll the entire message on display 38. 

In the arrangement of Figure 4, if an additional paging message is received 
it can be stored in RAM~64 while the' user is re viewing- a^^fi^^ ^d by 

depressing scroller buttons 40, 42 the user can thereafter review all messages received. 

The sophisticated nature of the data conraiunication system of the present 
invention enables the user to provide responsive messages to a page and to also provide 
predetermined outgoing messages to be sent to the central computer 12 and thereafter 
to other users of the system. 

In one example, a paging message can include alternate predetermined 

responses. For example, a message may read: 

How late can you work today? 
9:00 P.M.? 
10:00 P.M.? 
11:00 P.M.? 

Upon reviewing this message the user can highlight one of the 
predetermined time responses which are contained in the original message using the 
scroll buttons 40,42. By depressing^ l^Sfef, controller 62 formulates a responsive data 
me^^g^e to be sent through the central computer 12 by radio module 54. 

' ^ f In a further refinement of paging um/24, there is provided a message unit 
'26 using ttie hardware arrangement as shown in figure 4 with additional programs, so 
that message unit 26 enables the user to send Preselected data message to the central 
computer 12 without the need for a manual/data entry device. As used herein,(^^^ar[ 
data entry devic^ means a device such as/a keyboard, alphanumeric touch screens, 
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handwritten character recognition system and the like which enables aXiser to enter any 
arbitrary alphanumeric data message. In accordance with this aspec/ of the invention 
ROM~66 is provided with predetermined- -alphanumeric^ data messj^es, which can be 
selected by the user using one or more sequential displays and using scroller buttons 40, 
42 to designate the predetermined message to be sent. One possible initial display 
screen is shown in Figure 5 wherein the user can select among functions concerning 
which an outgoing message is directed. For example, by mghlighting the JtUME 
CLOCK^ line of display 38 in Figure 5, controller 62 will provide a second selectable 
display 38, shown in Figure 6 indicating possible time /clock entries that a user may wish 
to select and signal to the central computer 12. Thcfee predetermined messages can be 
selected by operation of scrolling buttons 40, 42 aj/d sent by depressing lenterk button 
44. / 

Accordingly, the message unit 26, while having the same hardware 
configuration as paging, unit 24, has the additional functionality provided by software in 
ROM 66 which enables the user to communicate messages without having to carry about 
a bulky and expensive device with manual data entry capability. 

An alternative arrangement for a pager or message unit 124 is shown in 
Figure 13. The unit includes a case 136 having a display 138. A four-way rocker button 
140 is provided for movement of the cursor on the display to select options or responses 
to pager messages. Select button 144 is provided to select a function or message 
designated on ttie display. A cancel button 146 is provided to "undo" the last selection. 
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P^cessor 150, a.soc«»d ROM 156. and RAM 158 modem . 
- - _ ^-'o, moaem 152 and radio 154 

Processor 150 operates on finnware pr^vidal" i„"ROM 156 ,." ' 

:::r,r::~ 

nioauie 162 to a second Droce«!«nr i^n 

processor 160, such as an Motorola Rrn^; -.u ■ 
i^A J ^"luroia hiC05 with Its own ROM 

164 and RAM 166. Interface module 169 „h- . 

module 162. which may comprise an S24 DRVP i , 

SO C188 processor and the HC05 processor. 

The HC05 processor 160 arfc t« • 

146 an. "'^'"^^ """ons 140 ,44 

146 and the annunciator U« t., a^- ■ ' 
ciator 148. In addition, processor 160 provides the n.. 

.en messa^es a. .„ . ^ ^^^J; ^ 

~ .cm d. access po.. a. provided .o ln.*ee 16. a d ""^"^ 

n-essa^esrorr • "^^^^ «--d p^ 

-are .n processor 150 peHodlc, examines ...ce modnle 160 .or on.30,n. 

messages and performs the^ fro„ • • ^ 
pcriorms the transmission function. 

Another function provided by processor Ifin 
pacer/ mP« management of the 

pager/ message umt 136. When the unit goes out of range of the rad" 
will attemnf tr. ^'''^ "^^^o^^^' the unit 

attempt to associate with an access point. After a few hours the 

icw nours, the processor 160 will 
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place the unit in a low power "sleep" mode The nnit • 

ep mode. The unit is reactivated from the sleep mode 

power mode to save the batteries imHi th^ , 

oatteries until the employee returns to the workplace and 

activates the unit by pressing a button. 

In addition to the "sleen" innH« tu^ 

tne Sleep mode, the user may select a "radio off" mode 

w.«.„ . , ^^^^ 

~ messages can be OMayed. ^ ^ ^^^^ 

or leave the "radio-off" mode. 

The firmware ta a« pager is also ammged ,o provide for pager 
conr.,ra«„„. Pre..hi. co„fig„ra«oh da.. i.,udir, u.r name, IP address ar. MAC 
OBEE) address is do^ioaded .o d. pager M a .onT,^^^^ message and ioaded in. 
^ paser memo^, .hieh . p.ferah„ non-vCariie FLASH memo,,, „hich p.ven. ioss 

-.«on ro user eonr„, ^ , ^ ^^^^^^ ^^^^ ^^^^^^ 

beinsuiied for se,ec,io„ h, dre pager user. In addition, a , is. of users ean ^ 

data to augment a previously stoi«l database. 

I" the pager application, dte network operations of the pager mobile unit 
can be modified to lower power consumption and thereb, extend batter, life. Pirst. .he 
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pager can be configured to disable receipt of network broadcast messages. Operating in 
this mode, the pager's configuration request message informs the host of the pager's 
MAC address and- the -host includes. jfliis_add^^^ sending a response or page to the 

pager. 

Further, the pager can be configured to receive messages at less frequent 
intervals, e^, 10 seconds or more. In this event, the beacon messages indicate which 
low power mobile units have messages pending at the access point and, when 
appropriate, the radio portion of the pager is configured to receive pending messages. 

Additionally, the pager can be configured to periodically enter a low power 
mode wherein beacon messages are not tracked, but only hog^^tm^^re tracked. The 
pager would wake-up, e^, every 30 seconds and transmit a poll frame to the access 
point. If the access point has traffic for the pager, it sends the data packet. If there is 
no traffic, the access point acknowledges the poll. 

A further power saving operation is to inhibit the function wherein the 
pager scans all frequency channels every 30 seconds. The pager can scan frequencies 
only when it has lost or is about to lose conmiunications with its associated access point. 
Otherwise, the pager simply transmits a probe frame every two to three minutes to keep 
the connection alive. 

The data messages of the system include sequence numbers that are 
transmitted to identify a message. When received, either at a pager or an access point, 
an acknowledgment is sent indicating the sequence number. When the message is read 
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by the user, a further "message read" acknowledgment is also sent. In the event a 
message queue in a pager is full, the response can so indicate. 

Th^ pager user can forward a received^message by^^ a forward 

recipient from the stored list of users and executing a /message forwardl^ function. 

A further function is a "cancel message" which can be sent by the 
originator to cancel an earlier message, which is identified by sequence number. 

The system of the invention is also capable of performing a sequential 
page function because of the use of two-way paging. In the case of critical messages, 
where a response from management is required, a list of pagers may be provided. 
Where the first pager is not available because it is out-of-range, or turned off because 
the user is in a meeting, the central computer will respond to the absence of an 
acknowledgment signal and initiate sequential page messages to the next person on the 
list until the page is acknowledged. The successive paging can be terminated upon 
receipt of an acknowledgment or reply. 

The pagers preferably use non-volatile, e^, FLASH memory. The pager 
progranmied so that an acknowledgment is not sent until the message is stored in the 
FLASH memory. Storage of the message includes a header, which is provided with a 
status bit locations indicating, inter alia, whether a message has been read. Status bits 
are written from a "one" to "zero", to record events such as reading or deleting a 
message. Periodically, the FLASH memory is compressed by copying records to a 
buffer, erasing the FLASH sector and copying the records from the buffer to the 
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FLASH, eliminating messages with a delete status bit set to zero. 

Figure 7 illustrates an enhanced wireless remote scanner unit 22 for use in 
- data communication system lO^of A^^ present invention. Scanning unit 22 is similar in 
overall configuration to wireless data network scanner devices which are currently 
available from- Symbol Technologies, Inc. and which enable a user to perform scanning 
and data communication functions, such as inventory, location functions, and price-check 
functions. By the addition of an annunciator 78 and data message software, scanner 22 
is enabled to receive paging message as described with respect to message unit 26. Such 
messages can be displayed on the display 72 usually provided on such scanners. 

Figure 8 shows an alternate arrangement for a combined paging and bar 
code scanner unit 84 which includes a main body having a display screen 38 and a 
detachable scanner module 80, which connects to unit 84 using mechanical and electrical 
connectors 86, 88. Accordingly, the main body of unit 84 can be fixed by a clip, for 
example, to a^^^ belt while scanner 80 is being used. Scanning unit 80 includes an 
optical scanning device 70, which may be a compact unit as described in copending U.S. 
Patent Application Ser. No. ^DAC. It also includes scanning operating buttons 82. 
Scanning unit 80 is shown in greater detail in Figure 9 and contains in additional to 
scanner 70, a decoder 90, scanner controller 92, having a communication port- 94, and 
memory 96. Battery 98 of scanner module 80 is provided with connectors to be 
recharged from the battery of unit 84 when module 80 connected to unit 84. 

The paging unit and scanner 84 shown in Figures 8 and 9 is appropriate 
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for use by management personnel, who perform scanning functions only on an occasional 
basis, for example, to provide a price check for a customer. Using communication port 
- 94^the_detachable_ scaime^^ communicate data to controller 62 shown in Figure 4 to 
be relayed by radio 54 to the central computer 12. It is noted that module 80 can be 
used either while connected to unit 84 or when detached therefrom. 

Figure 10 illustrates a configuration for a voice unit 28, providing data and 
voice communication in a compact unit. The unit 28 includes an electronics module 100 
and a separate headset ro2, which may include an earphone or both an earphone and 
microphone. Headset 102 may be connected to module 100 by a wire 104 or by a short 
range wireless link. Alternately the headset 102 may be replaced by a microphone and 
speaker built into unit 28. 

Figure 11 is a block diagram of the voice communication unit 28. The unit 
includes a modem and radio 60, 54, controller 62' and associated ROM 64, RAM 66, 
display 38, buttons 40, 42, 44, 46, and annunciator 48, which are the same as used for the 
pager/message unit 24. The controller 62 has additional programming to support voice 
communication function. 

Voice communication unit 28 further includes a processor 105, such as a 
Motorola 68C05, which performs the function of interfacing the voice communication to 
the serial port of controller 62. A Codec interface chip 104, such as a Thomson ST5090, 
is provided to interface the digital circuits to the microphone 106 and speaker or 
earphone 107. A DSP Group CT8015 voice compression unit 103 is provided to 
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compress the digitized voice signals from 64 K bits/sec to 8 K bits/sec to reduce the data 
transmission requirements. This unit also supports full duplex operation and echo 
cancellation where- speakerphone- .operation^ is implemented. 

Processor 105 receives commands and data from software running on 
controller 62' and provides them to the DSP 103 and Codec 104. Processor 105 acts like 
a "smart" UART. Since data is compressed to 8 K bits/ sec, the interface to the 
controller serial port can be at 9600 baud. While support is provided for a full duplex 
operation, the system will usually only provide voice data in one direction at a time due 
to "silence suspension". 

The controller 62' is provided with additional programming that enables 
the setting up of telephone connections and the formatting and transmission of digitally 
encoded voice between units 28 or through the central computer 12, via a telephone 
network to other locations. Packets of voice data are sent over the network the same as 
other data messages. The controller 62' recognizes messages as voice-encoded data from 
the message header and routes the data to the voice components. 

It will be recognized that the system may be arranged only for paging type 
voice messages, without return voice, eliminating the need for the microphone. 

The same telephone arrangement can also be implemented by connecting 
the components to the serial port of the processor in other mobile units of the wireless 
network. 

It will be recognized that with appropriate progranmiing a single processor 
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can perform both the interface and voice compression functions of units 103 and 105. 

As an alternative to the headset 102, a speaker and optionally a 
microphone- can-be built into the_ paging, unit. 

Central computer 12 can route the voice-encoding data packets to another 
voice unit 28, to enable personnel to directly communicate. A selection of the desired 
connection can be made by using keys 40, 42 to highlight the unit of the destination of 
the voice conmiunication. By pressing a user can mitiate a voice communication. 

As an altemate to conmiunicating between voice units 28, the central computer 12 may 
be provided with a voice to data converter 32 and telephone interface 34 to enable a 
user to talk to another person over a conventional telephone system. Alternately voice 
communication may be synthesized or recognized by computer 12. 

Figure 12 illustrates an enhanced message unit 110 which in addition to the 
low resolution display 38 includes a high resolution display 112 and display driver 114. 
Display 1 12 has a high resolution display format, comprised of a microchip screen having 
approximately the same resolution capacity as a television screen. High resolution 
display 112 is viewable through a viewing lens 116. 

In the event that a data message sent to unit 110 includes a high resolution 
display, such as a large amount of alphanumeric data, pictorial or graphic data, a 
message loaded to display 38 will indicate that the user should view the complete data 
message on high resolution display 112 through viewing lens 116. 

The data conmiunication system 10 of Figure 1 will provide new and 
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enhanced operation within a facility using the simplified data and voice terminals 22,24, 
26 and 28. All such terminals can support a page message function which is originated 

by entering^ a page address, page message, -^possibl^^^ responses and 

— — ~ jf^ 

command to computer 12 through user interface 30 or remote terminals 14 or 16. In 
multi-facility businesses, such as chain-stores, a paging message can be entered into 
computer 12 from a remote computer facility connected over a wide area network 
interface 35. 

In the preferred wireless data communication system 10, each of the 
terminals associates itself with one of the access points 18. The access point keep track 
of the terminals which have become associated with it and respond to messages for that 
terminal. Accordingly, a data paging message, or in the case of voice unit 28, a data 
paging or voice message, will be routed by computer 12 over the wired network 20. 
Access point 18 which is associated with the destination terminal will recognize the 
address information associated with the destination terminal. Thereafter the date or 
voice encoding data message is sent to the terminal by access point 18. Terminal 
originated data messages or voice message are routed to the computer 12 through the 
associated access point and thereafter to the appropriate destination, which may be 
another terminal, the user interface, the wide area network, telephone interface or the 
computer 12, itself, as in the example of time clock messages. 

In a preferred alternative embodinient of the present invention, the two- 
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way pagers can be used to receive messages upon the occurrence of a predetermined 
event. For instance, if a specific bar code is scanned for purchase at a point of sale 
reglsiter/a^ message could be^ s the corresponding item 

from the storage room for pick-up by the customer. It is also preferred that the pager 
provide an acknov^ledge signal back to the system controller and/or the message 
originator that the message has been received, read and/or discarded (i.e., action 
completed). 

If the two-way pager has a bar code scanner or CCD type imager, the 
recipient of a message could simply respond to a message, or create a new "message," by 
scanning a bar code or capturing an unage. Such action would create a preformatted 
data file, i.e., an HTML type page of data, and transmit the data to a specific IP address 
over the wireless network. The IP address could be the source IP from an original 
message or a new IP selected from memory. Using this technique, one store clerk could 
simply capture data and forward it to another store clerk who also has a two-way pager 
of the present invention. 

The bidirectional wkeless radio on the two-way pager also makes it 
possible to extend the range of the system access points. If ttie pager is out of range of 
an access point, it may try to communicate with another pager which is closer to an AP. 
The message may then be relayed by the intermediate pager radio system which 
functions as a micro access point until the pager connects to a dedicated access point. 

Other functions are available in the system 10 using the paging unit 24. 
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For example, since each access point 18 obtains knowledge of the terminals associated 
with it, when one access point corresponds to a store exit or parking lot, the store exit 
- access point jvilLbec^me aware of^the paging unit in the exit area, when an employee or 
customer leaves the premises with a paging unit 24. An appropriate message can be sent 
requesting return of paging unit 24. Customers may have been provided with paging 
units while shopping so that store personnel can signal when a special order is ready to 
be picked up. 

The units described have a minimum number of buttons, but it will be 
recognized that additional specialized buttons may be provided, for example, to switch 
the unit to message sending operation from message receiving, to activate voice 
operation, or to delete messages previously received. 

While there has been described what are believed to be the preferred 
embodiments of the present invention those skilled in the art will recognize that other 
and further changes may be made thereto without departing from the spirit of the 
present invention, and it is intended to claim all such changes and modifications as fall 
within the true scope of the invention. 
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